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TECHNICAL TRAINING 


E read with very great interest an article in a recent 

issue of Chemistry and Industry on the role of the 

technical college in industrial training. It was con- 
tributed by Dr. E. A. Rudge, of the West Ham Municipal 
College, which institution has done work of great educational 
importance—and on lines attuned to changing conditions 
and with appreciation of its possibilities and limitations. 
The Author is not satisfied with the present system of 
industrial chemicé? training, and he maintains that the trouble 
lies in the lukewarm attitude of responsible industrial chemists 
towards the problem. The argument he put forward— 
and there is much to be said for it—is that they have been 
content to take whatever the labour market had to offer, and 
subsequently publish their indictments on its shortcomings. He 
contended that secondary education has made remarkable 
strides during the past twenty years, but without receiving much 
guidance from chemical industry. ‘‘Technical education,” he 
averred, “Shas been grappling with the problem with no assistance 
from the interests it is trying to serve. The few Advisory 
Committees and Area Joint Committees have for the most part 
a nominal value and a negligible influence.” And he went on 
to ask whether there is any wonder that “the whole system of 
technical chemical training is unsatisfactory.” 

The system of technical chemical training is one side only of 
the educational work supported by the Gas Industry, but it 
must be admitted that throughout the past twenty years the 
Industry has assisted its development and has in increasing 
measure appreciated and endeavoured to solve the special 
problems involved. The Industry has certainly made good use 
of the technical college and the technical school—quite apart 
from its long and intimate association with university training. 
It must be admitted, too, that more could have been done, 
and we have always backed-up the idea of giving wider facilities 
to students to attend long or short classes for whole-time 
instruction, and we have emphasized the importance of part- 
time day instruction. There are many difficulties, geographical 
and otherwise, which face the student in attending classes after 
working hours; the solution of the problem is to allow students 
to attend classes during working hours, either by releasing 
them early from work or, better still, releasing them for half a 
day or a whole day so that they can give their minds to the 
subjects they are attempting to study. 

Dr. Rudge was, of course, looking at technical chemical 
training in general, not from the angle of any one industry, and 
he called attention to one factor of importance—tne rapid 
advance in all branches of chemical knowledge. Each specialized 
industry now seeks a much more specialized type of employee. 
““Many industries have become, within their own particular 
sphere, far more academic than the degree course itself. The 
study of chemistry has grown to such proportions that the usual 
graduate training can at the best in the limited space of two or 
three years merely touch upon the fringe of many aspects which, 
of minor importance in an academic sense, are fundamental to 
many industries.” Putting the case for that “‘much neglected 
institution” the technical college, Dr. Rudge expressed the 
opinion that the function of the technical college has for so 
long been identified with part-time instruction that its poten- 
tialities as a centre of full-time day graduate training have not 
received the attention they deserve. In contrast with the uni- 
versity college, which is primarily concerned with ensuring the 
progress of pure science, the technical college has as its original 
function the supply of trained technicians for industry, and the 
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full force of its effort is directed to this end. As he said, in 
most cases its staff consists of teachers with either experience 
in or contact with industrial method, and its equipment is 
designed to give instruction in works technique, irrespective 
of academic value. A full-time day graduate of a technical 
college is therefore generally trained in a different and more 
practical atmosphere, and with the definite objective of industrial 
employment. 

The remedy for the present “unsatisfactory state’? The 
Author made three suggestions, and with one of them’ we 
agree—that is, that the organization of part-time day classes 
for undergraduate employees should be recognized by industry 
as a normal and integral part of graduate training and the 
generous co-operation of local firms enlisted in their support. 
These classes could be established by the technical college as 
separate and self-contained courses supplementing the evening 
work. 





EMERGENCY FEEDING 


EW ways of living are evolving as a result of wartime 

exigencies. A famous author said: “‘Live an age and learn 

an age, but it is misfortune that teaches us.” Instead of 
sitting down to carve his accustomed joint of roast beef (of 
peacetime size) John Bull has had to think of different ways and 
means in regard to feeding. In recent months four distinct 
schemes have come into being, and we have more than once 
referred in these columns to new fields which to our mind offer 
wide scope for the activities of the Gas Industry. 

The first of these schemes is to have a new name. We have 
hitherto known “‘mass feeding” as ‘“‘Communal, or Community, 
Feeding.” In future it is to be known as the “Organizations of 
British Restaurants.” In announcing this recently, Lord 
Woolton regretted the coldness of the former name, and went 
on to say that he hoped that “‘locally they will be given a domestic 
name as well—something bright and jolly—not the Nag’s 
Head, because there will be no nagging here.” The Food 
Minister disclosed that over 100 towns have such restaurants, 
and there are 147 in existence in London, 

The second scheme, emergency feeding, by which preparations 
are made in all big towns to take over premises for use as emer- 
gency feeding centres in the event of a “blitz,” has been supple- 
mented recently by the “Food Flying Squads.’ Under this 
scheme the Ministry of Food has made available these special 
emergency squads, which will take provisions to heavily bombed 
areas where the emergency arrangements have been disor- 
ganized. Each convoy of the Food Flying Squads is a complete 
unit, and includes a water carrier, two kitchen lorries capable 
of providing 2,000 meals an hour ; two food store lorries, carry- 
ing sufficient tea, bread, sugar, margarine, and soup to provide 
meals for 4,500 people; and three mobile canteens holding 
enough to feed 500 people. Recently the Queen inspected 
convoys of such vehicles and acceded to the suggestion of Lord 
Woolton that the convoys should be called “The Queen’s 
Messengers.” 

Lastly, there is the Ministry of Food scheme for shelter feeding. 
This scheme has also assumed large proportions—last month 
arrangements for feeding existed in nearly 1,900 shelters in the 
London division alone, and approximately 200,000 people were 
being served nightly. 

In our columns recently we have recorded many instances of 
the way in which the Industry is adapting itself to the new con- 


ditions. We have published details of “community kitchens” 
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in many parts of the country. In view of its many advantages 
in speed, easy application, economy, &c., gas should neces- 
sarily be the first choice in the “‘Organizations of British Restau- 
rants.” Inregard to the emergency feeding centres, solid fuel will 
sometimes have to come into the picture when gas supplies are 
interrupted owing to heavy raids, but it should be regarded only 
asastandby. In this connexion we have also published details 
of special cooking ranges in which coal can be used in an emer- 
gency. Gas for cooking in mobile canteens is a practical 
proposition; whether it can be made a practical proposition on 
a large scale under existing conditions has yet to be shown. As 
for shelter feeding, it would be interesting to know to what 
extent gas is being used in this direction. 

The main point is that these new ways of living should receive 
the fullest attention of the Industry. They represent a field in 
which there are many difficulties and in which much resource- 
fulness will be needed. It is also a field of great national 
importance. As the Queen said when inspecting the Food 
Flying Squads, such schemes ‘“‘not only provide what is sorely 
needed, but they will do what is not less vital—they will bring it 
on the instant and will bridge the gap between destruction and 
swift re-organization.” 


Wise Spending 

There is not a very large number of men whose personal fortunes, 
if realized at the present time, would yield sufficient to defray a single 
day’s colossal cost to this country of the war in which it is engaged. 
It would, indeed, be a handsome fortune that would equal even a 
half-day’s outlay. Thus the man who could shorten the struggle by 
the short space of twelve hours would save us millions of pounds. 
Apart altogether from all ccasideration of human suffering and 
misery—of violent death and broken hearts and homes—the war is 
therefore fully deserving of all the attention we can give it. Wise 
spending has been rightly urged upon us, for this is really only another 
term for saving, and it is a way in which each can do his “‘little bit,”’ 
even though he may be unable to shorten the war by so small a span, 
even, as one-quarter of twelve hours. It may be that, when total 
sums beyond the limit of human comprehension are involved, there 
seems little use in thinking of the smaller things, but this would be a 
mistaken view to take. The very vastness of the totals in question 
should merely emphasize the importance of small savings oft repeated. 
When, with the war continuously in mind, each one of us is doing every- 
thing in his power to “spend wisely’’—i.e., to save—and not until 
then, we shall be able to applaud the staggering growth of expenditure 
on the country’s war effort as providing infallible evidence of a directly 
proportionate increase in the magnitude and efficiency of that effort. 
We must, of course, have the greatest effort, but at the same time it 
should be the best effort, and with everything on so stupendous a 
scale, small differences become big. An example of this has been 
quoted from the report of the Select Committee on National Expendi- 
ture issued a few days ago. This relates to a process for treating 
leather, with the object of prolonging the life of army boots, and the 
Committee regret that a proposal by the inventor for a large-scale 
test was not accepted by the Ministry concerned, the calculation being 
that “with an army of 2,000,000 men, there would be a saving of 
£400,000 a year if the time during which boots could be used without 
repair were increased by one week.”’ Wise spending was never more 
necessary than it is to-day—a fact which must be kept constantly in 
mind. Things are vastly different now from what they were some 
century-and-a-half ago, when we were engaged in a war which had 
lasted over four years, and (with, of course, very different monetary 
values) “had added £135,000,000 to the National Debt, or about as 
much as the whole cost of the American war.” 


Inspiration from the Past 


The words quoted above are taken from the volume by Lord 
Rosebery dealing with the life of William Pitt, the Younger, during 
whose administration the country passed through some of its darkest 
hours. With the present crisis in our history inspiration may be 
derived from the author’s description of the plight of Great Britain 
at that time, when we had no longer a foot on the Continent of Europe. 
Two invasions of our island had been attempted, and a third was 
impending. The Funds had fallen to a lower point than in the worst 
depression of the American war, and there had been an unexampled 
run on the Bank of England; but less than ten years later had come 
the news of Trafalgar, and Pitt made his last public speech, in the 
course of which he said: “England has saved herself by her exertions.” 
So will it be again. For have we not still the dauntless spirit which 
enabled us to emerge from that dark period and to surmount the 
difficulties with which we were confronted? 

© 
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Personal 


Mr. WALTER T. Dunn, M.I.Mech.E., Ex-Secretary of The Institu- 
tion of Gas Engineers, has joined the Panel of the Imperial Institute’s 
Lecturers appointed to lecture to primary and secondary schools 
throughout the country, not including the London area. His lectures 
will comprise subjects relating to the Empire countries and places he 
has visited, including South Africa, Hong Kong, Shanghai, Singapore, 
Ceylon, &c. 

* * * 

Mr. JAMES EADINGTON, Engineer and Manager of the Blyth Gas 
Company, has retired after 45 years’ service. He has been presented 
with an easy chair by the employees. Mr. Eadington is a member 
of The Institution of Gas Engineers. His grandfather was Manager 
of the Alnwick Gas Company for 34 years, and his father spent 30 
years as Manager of the Blyth Gas Company until 1896, when Mr. 
Eadington took over. 

* * of 

Capt. A. W. CoLLin, at present Accountancy Assistant to the 
Buckinghamshire County Council, has been appointed Assistant 
Chief Accountant to the Sheffield & District Gas Company. Having 
been articled to Messrs. Crewe, Turnbull & Co., Chartered Accoun- 
tants, of London, he has had a comprehensive and varied experience. 
both at home and abroad. Captain Collin has served with the Ist 
Bucks Battalion of the Oxfordshire and Buckinghamshire Light 
Infantry (T.A.) and has been on active service during the present war. 
He will take up his new duties on May 1, 1941. 

ok ae 


aK 

Mr. W. T. Hirp, Outdoor Superintendent with the Birkenhead 
Corporation Gas Department has been appointed to the position of 
Assistant Distribution Superintendent with the Sheffield & District 
Gas Company. Mr. Hird was educated at the Bristol Grammar 
School, and on leaving entered the services of the Bristol Gas Com- 
pany in their Distribution Department, where he remained for five 
years. Subsequently he held various positions in the Distribution 
Department, and in 1932 was appointed Outdoor Superintendent with 
the County Borough of Birkenhead Gas Department. Mr.{Hird will 
commence his new duties on June 3, 1941. 

* OK * 


On Saturday, April 5, a presentation was made to Mr. F. E. 
RAYMENT, Resident Foreman of one of the works of the Bishop’s 
Stortford, Epping & District Gas Company, by Capt. J. M. Donald- 
son, on behalf of the Chairman and Directors. The presentation 
consisted of a specially designed Certificate of Merit and a cheque in 
appreciation of Mr. Rayment’s courage and resourcefulness when the 
works was damaged by enemy action last autumn although he himself 
was suffering from shock. By his prompt action he saved the works 
from further damage. He has-already been commended in the 
London Gazette for his good work on that occasion. 

* 7 * 


Mr. S. HAEL, Engineer and Manager of the Devizes GasYand Water 
Committee, has resigned owing tofill-health, Mr. C. M. Smitn, 
Deputy Engineer and Manager, has been appointed to fill the position. 
Mr. Smith was previously Technical Assistant of the Barnoldswick 
Urban District Council gas undertaking. 


Gas : Company; Meetings 


The following dates have now been announced for postponed 
General Meetings: 


April 15.—Watford & St. Albans Gas Company, 2.15 p.m., at 

Radiant House, Clarendon Road, Watford. 

16.—South Metropolitan Gas Company, 12 noon, at The 
Institute, Vauxhall Works, Bridge Foot, S.E. 11. 

24.—Gas Light & Coke Company, 12 noon, at Gas Industry 
House, 1, Grosvenor Place, S.W. 1. 

24.—Commercial Gas Company, 2 p.m., at Harford Street, 
Stepney, E. 1}. 


Kitchen Front at Stockport 


Special wartime lecture-demonstrations were held in conjunction 
with the Ministry of Food at the Stockport Gas Showrooms recently. 
These excited considerable interest locally. The lectures were given 
by Miss N: Longworth, and covered a wide range of dishes, from 
emergency bread, in case of invasion, to piquant and tempting meals 
of curried herrings and American “‘koukie doodle.”’ - Domestic science 
classes from the National School attended the demonstrations, as well 
as the Women’s Guild of Railwaymen. The usual practice of distri- 
buting the demonstration dishes by means of a raffle was a popular 
feature of these lectures, and every member of the audience had an 
equal chance of gaining not only the knowledge with which to make 
the dish herself, but the actual food she had seen prepared. 


The Directors of the Oriental Gas Company, Ltd., have decided 
to pay on May 31 next an interim dividend of 34% less income tax 
on account of the year ending June 30 next. 
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HE 71st Annual Meeting of the Manchester and District 

Association of Gas Engineers was held at the Midland 

Hotel, Manchester, on Friday, April 4, under the Presidency 
of Mr. T. Reynolds (Stockport). 

Prior to the meeting the Annual Luncheon was held, at which 
the Regional Commissioner (Sir Harry Haig) was present. 

The Minutes of the last meeting of the Association were 
confirmed and the following new members were then inducted: 
Mr. J. M. McLusky, Engineer and Manager, Calverley and 
Horsforth; Mr. F. B. Waller, Manager and Secretary, Little- 
borough. 

The Annual Report and Statement of Accounts, together 
with reports of Commercial Sections, were then presented. 

The following recommendations of the Committee were then 
considered, and adopted unanimously : 

(a) That a donation of ten guineas be granted to the Benevo- 
lent Fund of The Institution of Gas Engineers. 

(b) That Mr. T. Reynolds (Stockport) be appointed the 
Association’s District Member on the Council of The Institution 
of Gas Engineers. 

(c) That Messrs. T. Reynolds and J. E. L. Cooper (Yeadon) 
be appointed representatives of the Association on the Councils 
of the Manchester and District and Yorkshire Junior Gas 
Associations respectively. 

(d) That Messrs. C. H. Bamber, A. L. Holton, T. Reynolds, 
and F. G. Shaw be appointed representatives of the Association 
on the Lancashire District Gas Education Committee. 

(e) That Messrs. H. Burton, J. Corrigan, G. E. Currier, and 
H. Singleton be appointed representatives of the Association 
on the Yorkshire District Gas Education Committee. 

(f) That Messrs. L. W. Harrison and R. N. Webb be appointed 
representatives of the Association on the Barnsley Advisory 
Committee of Coke Oven and Chemical Work. 

A general discussion then took place on “Wartime Emergency 
Repair Problems.” 


Luncheon Speeches 


Colonel W. M. Carr (Gas Engineering Adviser to the Regional 
Commissioner for the North-West District, and Managing Director 
of the United Kingdom Gas Corporation) proposed the toast of 
“Our Guests,” coupled with the name of Sir Harry Haig, the Regional 
Commissioner for the N.W. District. The Association were honoured, 
he said, by the presence of several very distinguished guests, among 
whom were Sir Harry Haig, Alderman J. T. Lord, Chairman of the 
Stockport Gas Committee, which controlled the Undertaking directed 
by the President (Mr. T. Reynolds), and Dr. D. T. A. Townend, the 
Livesey Professor. Sir Harry Haig had, as they all knew, the respon- 
sibility placed upon him of fulfilling a huge task which he was carrying 
out wonderfully well. When the history of the war came to be written 
certain things would be remembered for very long afterwards. One 
of them was the wise decision of the Government to seek the aid of 
highly experienced administrators to undertake the task of the organi- 
zation of Civil Defence and the Government of the Regions of the 
country in the event of invasion. Most of those present knew how 
well that task had been carried out by Sir Harry Haig, but it was 
necessary to stress the part which all would have to play in supporting 
him to the utmost human limit. Sir Harry Haig might rest assured 
that the Gas Industry would give him that necessary support at all 
times. Recently the Board of Trade had made a number of appoint- 
ments of Regional Gas Advisers, of whom he, the speaker, happened 
to be the one selected for the N.W. Area, in order to assist the Com- 
missioner in the organization of the Gas Industry in relation to the 
requirements of Civil Defence, and perhaps primarily for a rapid 
restoration of gas services in the event of damage resulting from enemy 
action. He was able to tell Sir Harry that already a good deal of 
work had been done in that direction and that all the undertakings 
concerned had got very closely together. As a matter of fact, he knew 
of no other service which was, even at the beginning of the war, more 
closely co-ordinated or better organized on a national basis than the 
Gas Industry. They had not merely the advantage of having well- 
established national associations, but also district associations, while 
there were district management committees of the National Gas 
Council. The District Commercial Sections had enabled them to get 
together rapidly, and to make common provision for the maintenance 
of the gas services of the country. As an Industry, they all felt that 
they stood or fell together. They were responsible for the main- 
tenance of a vital public service, and: if there were weak links in that 
service they were all affected by them. 

They all knew that a gas-works was vulnerable, and that the mains 
were vulnerable too; but it was necessary, in the interests of public 
welfare, and for the maintenance of the morale of the public, that 
those services should be restored with the least possible delay. Every 
hour, or every minute, was of vital importance. Therefore, he was 
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very pleased when he was invited to undertake the duties of Regional 
Gas Adviser. 

During the course of recent enemy attacks there had been an 
excellent response from undertakings which had been able to organize 
mobile repair gangs for their own works and to assist others. In 
some cases the mobile repair equipment and personnel had travelled 
distances of 30 to 40 miles in order to render assistance in “‘blitzed’’ 
areas within the shortest possible space of time, certainly within hours 
of the cessation of an enemy attack. It was hoped so to improve the 
organization that not only would there be mains gangs organized, but 
that there would be a provision of such skilled labour in the various 
works that it would not be necessary to call upon outside assistance 
to a very great extent. They were very anxious to relieve Sir Harry 
Haig’s staff as much as possible, and not to have to go to him for 
anything they could provide for themselves. Therefore there would 
be a most serious effort made, not merely to organize their own 
available labour, but also for an interchange of material and plant in 
order to ensure the rapid restoration of damaged services. 

There were one or two points he would like to mention in connexion 
with the organization for mutual aid. He asked all gas engineers, 
following an enemy attack, to endeavour to obtain full information 
as to damage sustained as quickly as possible. There was an old 
saying in the Army that “‘ time spent in reconnaissance is seldom if 
ever wasted.” This was applicable to their own position. They 
were all fighting the war together. Therefore he asked them all to 
make use of their own staffs to ascertain the extent of the damage 
done, which was no easy task, rather than to rely upon outside service. 
When an appreciation of the situation and the extent of the damage 
had been made a gas engineer would then be in a position to ask for 
the help which was most vital for restoration purposes. Unless he 
had made his reconnaissance and his appreciation, and made certain 
he had got his information right, he would not be in a position to ask 
for what might be very essential in order to ensure a rapid restoration 
of gas supply. 

Sir Harry Haig, responding to the toast, said that the organization 
of the Gas Industry was of very great importance to the life of the 
country at the present time; and therefore he was particularly anxious 
to have an opportunity of meeting the members of the Association, 
and learning something at first hand of their problems and their 
organization. Heavy air attacks had brought home to people, in a 
very intimate and immediate way, how much they were dependent 
on gas supplies. If there was a shortage of gas, or the supply was 
interrupted owing to enemy attack, it at once affected the working of 
industry, because so many industrial processes were dependent upon 
the supply of gas. Domestic cooking was also held up, and nothing 
was more disturbing to the life of a people than to have their feeding 
arrangements interfered with. Therefore, from the point of view of 
maintaining the well-being and the morale of the people generally, it 
was of first importance to keep gas supplies functioning. There was 
now in being an organization which could be fully relied upon to do 
everything possible to restore gas supplies immediately after they had 
been interrupted. 

One of the most fundamental principles upon which they were 
working in the field of Civil Defence was co-operation, or what they 
termed “‘mutual support.” The Civil Defence services were organized 
throughout on that basis. Every locality maintained services which 
would, of course, be very fully occupied if a particular locality was 
attacked, and which, if that locality was not attacked, would be able 
to provide reserves and reinforcements for its less fortunate neighbours. 
Work was being done on that principle with regard to all services such 
as fire-fighting services, rescue services, ambulance services, &c. This 
system of co-operation had proved to be of enormous importance in 
helping them to face the heavy attacks which had befallen various 
parts of the region. 

Colonel Carr was really his liaison with the Gas Industry, and 
through him the region in general was able to reap the advantage of 
the united co-operative effort of the whole of the gas organizations 
within the region. This was a most important factor; and was being 
made possible by the willing and united help of the whole of the Gas 
Industry. He thought they could all look to the future, so far as 
the possibility of interruption of gas supply was concerned, with 
increased confidence and knowledge that they could successfully 
deal with any problems which might arise. He had every confidence 
in the efficiency of the gas undertakings in the region, and great 
admiration for their co-operative spirit. 


The Eighth Meeting of the Specifications Sub-Committee of the 
Refractory Materials Joint Committee will be held at 1, Grosvenor 
Place, London, S.W. 1, on Thursday, April 17, at 2.30 p.m. 

Considering the Circumstances there was a splendid attendance 
at the luncheon on Friday last of the Institution of Chemical Engineers, 
and there were several distinguished guests, including the First Lord 
of the Admiralty and the Prime Minister of the Netherlands, His 
Excellency Professor Dr. P. S. Gerbrandy. The luncheon followed 
the nineteenth annual corporate meeting of the Institution, which 
has in its membership list many well-known figures in the Gas Industry. 
At the meeting the President, Mr. F. Heron Rogers, delivered his 
Address, in which he dealt with ‘“‘Post-War Problems.” 
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North British Association of Gas Managers 


SPRING MEETING, APRIL 4, 1941 


THE AIRDRIE GAS UNDERTAKING 


Eleven Decades of Gas Supply 


N the reign of King William IV, one hundred and ten years 

ago, gas lighting was introduced into the Burgh of Airdrie, 

only 17 years after Westminster Bridge was first lighted by 
gas, following upon the introduction of gas lighting by that 
famous Scotsman, William Murdoch, to whom the vast Gas 
Industry, as we know it to-day, owes its birth. 

In the spring of 1830, 69 citizens of Airdrie formed themselves 
into partnership, and agreed (to quote the original deed) upon 
the following resolution: 

“‘The Company shall be styled and known by the name and 
designation of the Airdrie Gas Light Company, having for its 
object the lighting of the said town with gas, produced from 
coal, or other combustible substances; and in the selling of the 
residua arising therefrom, . . , and that the capital of the 
Company shall be £2,500 sterling, divided into shares of ten 
pounds each.” 

The business which they founded, though not new, for the 
London and Westminster Gas Light and Coke Company had 
been incorporated by Royal Charter in the year 1812, was still 
one of considerable hazard. This early introduction of gas to 
the town illustrates the business ability and virile initiative which 
characterized Airdrie men in those early days, but these pioneers 
cannot have foreseen the subsequent immensity of an ever- 
growing Industry, which, in these small beginnings, they were 
assisting to create. 

When looking back on these early times we must not consider 
one or even two decades as an unduly long period for develop- 
ment. The invention of “inflammable air,” as coal gas was 
then called, was new; there was no precedent to go by; every 
piece of mechanism required in manufacture, storage, or distri- 
bution had to be invented, and great public prejudice overcome. 
For instance, gas pipes, such as we now have, were almost 
unknown. Earthenware pipes were commonly used, and even gun 
barrels, strung together, filled the role of the malleable iron or 
cast-iron piping with which we are now familiar. 

Referring to the early records of the Airdrie Gas Light Com- 
pany, we find some interesting passages. It seems, for instance 
that the advantages of gas soon became apparent to the neigh- 
bouring districts, for it is recorded that, in 1852, ‘‘ A deputation 
of the inhabitants of Rawyards waited on the Town Council 
Meeting and requested assistance to enable them to get the Gas 
Company to extend pipes to their district.” 

In 1862 the Council enquired from the Gas Company the 
price of lighting the town clock by gas, and it was agreed to 
charge the same price as for public street lamps. By 1878 there 
appears to have been 187 public lamps belonging to the town, 
charged at a price of 9s. 6d. per lamp (for gas only) for a lighting 
season of eight months, and later this charge was reduced to 
7s. 6d. per lamp. It is further recorded, in: 1884, that the 
Sub-Committee considered various modern designs of lamps, 
and, to quote the minute, “It was agreed, in the meantime, to 
fit up at the New Town Cross Fountain one lamp with three 
flat flame burners consuming 20 cu.ft. per hour, and being 
equivalent to 120 candles.” 

By 1895 the consumption of gas in the Burgh had risen to 
35 million cu.ft. and by 1899 had increased to 50 million cu.ft. 
per annum. 


Purchase of Gas-Works by Town Council and 
Subsequent Capital Indebtedness 


The Gas Undertaking was purchased by the Town Council 
from the original Company in 1904 for the sum of £64,500 when 
the annual make of gas was 74 millions, and from time to time, 
during the intervening period, developments and extensions of 
the undertaking have taken place until, by 1939, the capital 
expenditure amounted to £128,000. Of this amount £108,000 
had been redeemed by May, 1938, leaving a debt only of £20,000 
with an annual make at that time of 1354 million cu.ft. 

The original loans raised to meet the purchase price were 
spread over a period of 35 years and, consequently, were due 
to fall out in 1939 and 1940. Endeavour was made to post- 
pone further major expenditure until the debt had been cleared, 
but the efficiency of the manufacturing plant began rapidly to 
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decrease, and it became necessary to review the entire situation 
from all angles to decide upon the most advantageous policy. 

The approximate cost of new carbonizing plant was estimated 
at about £20,000, which would have to be added to the out- 
standing debt of £20,000, making an approximate total of 
£40,000. 

The accompanying graph shows the growth of the annual 
make of gas from 1904, together with the concurrent changes 
in the outstanding capital, selling price of gas, and the price 
paid for coal. The remarkable steadiness in the price of gas 
despite great increases in the price of coal is to be noted. 

The present charge for gas, Is. 0.25d. per therm for ordinary 
and ls. 1.41d. for slot consumers, may be considered high, but 
this is largely due to the price paid for the transfer of the under- 
taking and the compulsory repayments of that debt by heavy 
yearly sinking fund charges. 

From the advantages which must ultimately accrue from 
modern plant, however, the future will show a brighter picture, 
provided, of course, that rising coal prices do not nullify the 
economies thus effected. 
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Sales Development 


Airdrie has a population of some 30,000, and in the gas supply 
area there is a total of 7,312 consumers, of whom 5,289 use 
prepayment and 2,023 ordinary meters. 

In the past 17 years approximately 3,000 new municipal houses 
have been occupied, representing about 40% of the gas con- 
sumers. The average consumption per consumer of these 
houses is around 20,000 cu.ft. per annum, amounting to a yearly 
total of 60 million cu.ft. Last year the annual make of gas 
on millions with 137 million cu.ft. sold, the leakage being 

‘9%. 

The total mileage of main is 484, and while it has been the 
consistent effort of the management, since the purchase of the 
undertaking, to reduce the capital debt ‘as rapidly as possible, 
the development of sales has been the first consideration, and 
for this reason no effort has been spared to extend and replace 
the mains of the district to provide every consumer with an 
adequate supply and pressure. More recently the demand has 
overtaken the capacity of the gas-making plant and some cur- 
tailment of sales policy has been necessary. It was recognized, 
however, that when new plant was available the full advantage 
of the extension and enlargement of mains already carried out 
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would be felt, and that a forward sales policy could then be 
resumed. 

Trouble was also experienced through the formation of 
naphthalene in the mains, and this was a weighty consideration 
in favour of proceeding with vertical retorts as early as possible, 
since vertical retort gas is well known to be low in naphthalene 
content. 


The Industrial Load 


The industrial load forms about 25 °% of the demand. Among 
the purposes for which it is supplied are degreasing and various 
forms of heat treatment in engineering works, and for the use 
of bakeries. The most recent, and, incidentally, the largest 
industrial consumer is a well-known manufacturer of potato 
crisps. Approximately a year ago this particular load increased 
to the extent that it was necessary to lay a new trunk main in 
order to provide an adequate supply at constant pressure. Since 
then, this main has been coupled to the existing ones, and the 
effect of looping them has proved most satisfactory. 

_To the industrial consumers representatives pay frequent 
visits, giving free service, as well as advice on possible improve- 
ments in the efficiency of their gas appliances, with the result 
that a valuable atmosphere of co-operation exists between 
consumers and the Undertaking. 

The inherent suitability of gas as an industrial fuel has vindi- 
cated itself, and many efficient applications of gas as a fuel 
have been found throughout the whole range of the industries 
in the district. 


Public Lighting 


Prior to the present lighting restrictions the Gas Industry, 
after a long period of hard fighting, felt that the importance of 
public lighting was being realized in all quarters, and there 
appears to be a good field awaiting it in this direction when 
normal times return. The increasing demands which have been 
made upon road traffic over the past several years have been 
tremendous and will continue to expand. The Ministry of 
Transport are themselves keenly interested to see well-lighted 
streets for the safety of all road users in these days of speedy 
transport. The tendency of the future will doubtless be to 
illuminate all main roads as far as it is practicable to do so. 

In Airdrie public lighting is entirely by gas. A keen interest 
has always been taken in the provision of ample and cheerful 
street lighting, and a constant endeavour is made to raise the 
general standard of illumination of the streets in all parts of the 
district. As a result, in normal times, Airdrie can justly claim 
to be one of the best lighted burghs in Scotland. 

Main thoroughfares are illuminated by 47 high pressure 
lamps, 1,500 candle-power, made by Messrs. Keith Blackman, 
spaced sufficiently close to provide an even distribution of 
light over the roadway. The total number of public lamps 
in the district is 1,100, operated by the Alder and Mackay 
pressure wave system, and consuming a total of approximately 
14 million cu.ft. of gas annually. The present lighting restric- 
tions, therefore, meant a considerable loss in output, but this, 
incidentally, was fortunate, since it enabled the existing manu- 
facturing plant to deal with a demand which was rapidly growing 
in other directions. 


Works Plant 

In February, 1905, during the late Mr. David Vass’s period 
as Gas Engineer and Manager at Airdrie, a report on proposed 
alterations and extensions of the works was made by Messrs. 
A. Gillespie & Son, Consulting Engineers, Glasgow, who generally 
confirmed a previous report submitted by Mr. Vass recommend- 
ing the replacement of the condensing and scrubbing units, the 
erection of a new gasholder, and other works plant. The main 
suggestions of the report were adopted, and the work was 
commenced in the following year. 

In 1921 a new Lancashire boiler was added, and in the same 
year the contract for a water-gas plant was placed with Messrs. 
Humphreys & Glasgow. This plant has rendered good service. 

The following is a brief description of the works plant: The 
horizontal retort plant, which has now been replaced by the 
new: carbonizing plant fully described later, consisted of twelve 
beds of retorts of the semi-regenerative type set in 6’s back-to- 
back, and four beds of 7’s, which were in unusable condition. 
The water-gas plant, built in 1921, was of 400,000 cu.ft. daily 
capacity (blue gas), or 430,000 per day (carburetted) when 
producing gas at a calorific value of 425 B.Th.U. per cu.ft. 

Steam raising, prior to the recent introduction of a waste-heat 
boiler on the new vertical plant, was carried out in one 30 ft. 
by 8 ft. Lancashire boiler fitted with breeze-burning grates, 
special blowers, and dust cleaning equipment. Two Babcock 
& Wilcox boilers, installed in 1906, but now disconnected, acted 
as stand-by. 
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Humphreys & Glasgow Water-Gas Plant. 


The condensers are atmospheric. There are two sets, each 
of 500,000 cu.ft. daily capacity. A tower scrubber, placed at 
the inlet to the exhausters, of 500,000 cu.ft. capacity, is not at 
present in use. The tar extractor, of one million cu.ft daily 
capacity, is placed at the inlet to condensers. Exhausters are 
in duplicate, one set installed in 1906 and the other in 1926, 
though the engines of both sets are the original ones fitted in 
1906. In that year, too, the half-million capacity scrubber was 
installed. 

The purifiers consist of four boxes 30 ft. by 20 ft. by 6 ft. with 
the Weck centre valve. They are dry luted and designed to 
pass one million cu.ft. of gas per day. The station meter is of 
the wet type, rated at 30,000 cu.ft. per hour. It was put down 
in 1897, and it is interesting to note that it has operated since 
tha date in the open. 

The total gasholder storage at Airdrie is 690,000 cu.ft., con- 
s sting of one small relief holder 70,000 capacity and one, built 
by Messrs. Clayton in 1906, of 620,000 cu.ft. capacity. 

The gas compressors, by Messrs. Bryan Donkin, of the rotary 
type, are in duplicate, and are used for high-pressure lighting 
and reinforcement.. There is a fan blower for operating the 
pressure wave controllers. 

In 1938 Mr. James Jamieson, of Edinburgh, was called in by 
the Airdrie Town Council to advise in respect of their gas 
undertaking, and, after an inspection of the works, submitted 
a report recommending the introduction of vertical retorts. 
The contract was entrusted to Messrs. West’s Gas Improvement 
Company, of Manchester, in March, 1939, and despite war 
conditions and the difficult problems of supply preceding it, 
the new plant was put to work in October last, since when it 
has met the entire gas requirements of the district. 

The water-gas plant was the first unit to be put out of com- 
mission, and, as the vertical retorts took up the load, the hori- 
zontal settings were stepped down and finally extinguished. 





Interior of Governor House. 
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Foundations and Disposition of the Vertical Retorts 


Bores previously taken suggested that, at a depth of about 
6 ft., a good bearing stratum should be found, and the design 
was arranged as a mass-concrete foundation. The excavation 
was taken to 6 ft. below floor level, at which depth there was 
an excellent quality blue clay, easily capable of sustaining the 
required super-imposed load of 2 tons per sq. ft. 

The disposition of the installation in the works was given 
careful study in order to take full advantage of the elevated 
railway gantry in relation to coal and coke handling, and, at 
the same time, to make adequate provision for further plant 
extension in the limited space available. 
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Sub-Strata of Ground on Gas-Works Site. 


_ Already the position selected, during the short time of opera- 
tion, has proved itself to be the most advantageous in working 
practice that could have been chosen. 


The New Plant 


The installation comprises eight 50 in. by 56 in. Glover-West 
retorts, 25 ft. long, each capable of producing 100,000 cu.ft. 
of gas per day at the required calorific value of 425 B.Th.U. 
per cu.ft., or a total of 800,000 cu.ft. per day from the eight 
retorts. 

The present maximum daily output of gas is 500,000 cu.ft., 
so that there is a reasonable margin of manufacturing capacity 
to meet increasing demands, while adequate space is available 
to double the capacity of the present plant. 
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The New Vertical Retort Plant in course of Construction. 
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A Cross Section through the New Vertical Retort House. 


(To be continued in a forthcoming issue) 











Written Discussion on and Author’s reply to the 
Second Arthur Duckham Research Fellowship Report 
(Communication No. 237). 


[Institution Communication No. 237] 


Mr. D. C. Gunn (Leeds) and Dr. A. L. Roberts (Leeds Uni- 
versity) wrote: The importance of developments relating to 
lamps fluorescing under the influence of ultra-violet radiation lies 
in the relatively high efficiencies obtainable, coupled with an 
ability to control selective emission to a degree hitherto unattain- 
able. The benefit to the electrical industry is obvious, but it is 
also very gratifying to realize that work is proceeding which may 
benefit the Gas Industry. Although the initial experiments have 
shown that only a few activated oxides luminesce at low tempera- 
ture under the influence of town gas flames, there seems every, 
possibility that the further investigations contemplated will yield 
results of great value to the Gas Industry. There seems every 
likelihood that the future work will clarify the mechanism of 
luminescence, about which little is known as yet, and will lead to 
the discovery of other luminescent substances as well as to methods 
of overcoming the difficulties of their application in practice. 

It has been stated that no suitable burner has yet been designed 
to utilize the area of the flames to the fullest advantage. We 
suggest to the Author that he considers the adaptation of the 
radiophragm, otherwise known as the “Cox Combustor,” for 
this purpose. He has already used this principle on a small scale. 
There are considerable advantages to be obtained from using a 
large surface of low intrinsic brilliance, since glare is reduced and 
so also is the intensity of reflection from the surface under view. 
The radiophragm made in circular form with a diameter of 10 in. 
and with its rough surface presents a considerable area available 
for activation. Such a radiophragm would, of course, be used 
at a much lower temperature than its present use requires. Its 
heavy cast iron casing, which could be suitably ribbed for cooling, 
would be an advantage in reducing or eliminating the possibility 
of overheating. Furthermore, it appears that the primary air 
supply can be such as to bring the air-gas ratio to a point below 
the lower limit of inflammability, which means that the burner 
can be used even at very low rates of gas flow. 

However, lighting is not the only subject that might be influenced 
by the development of this work on candoluminescence. The 
major portion of the gas load is heating, both industrial and 
domestic, and there seem to be many possibilities of using our 
fuel to better advantage, which are as yet unexplored by the Gas 
Industry. 

Many industrial substances emit and absorb radiation selec- 
tively, and in many cases it may be advantageous to employ 
radiation over a band of wave-lengths which are absorbed selec- 
tively by the body to be heated. If a black body were used as 
the emitter a filter would have to be utilized to restrict the radia- 
tion to that band absorbed by the load. Obviously this would 
mean that the energy not passed by the filter would have to be 
dissipated, thus leading to a decrease in efficiency. If, on the 
other hand, an emitter were used giving a large proportion of its 
energy over the absorption band of the load, the efficiency of 
heating would probably be greatly enhanced. In other instances 
it may be desirable to use energy of a wave-length which would 
be fully transmitted by the outer layers of the load. In either 
case the discovery of phenomena in the infra-red parallel 
with candoluminescence in the visible would materially assist 
the application of the principle of heat transference by selective 
radiation. 

Apart from considerations of ‘“‘candoluminescence,” the study 
of selective emission, absorption and transmission is important 
from the practical point of view, since suitable “tuning” of the 
emitter might lead to a considerable increase in rates of heat 
transfer by radiation and thereby provide a means of increasing 
the capacity and efficiency of furnaces and kilns. Furthermore, 
“‘penetrative”’ heating of industrial materials is a field which so 
far appears to have received little study and its potentialities are 
as yet unknown. 

We congratulate the Author on his presentation of work which 
seems to offer every possibility of opening up vast new fields for 
utilizing gaseous fuel. He has also drawn timely attention to 
the need for a thorough investigation of the emission and absorp- 
tion characteristics of refractory materials at high temperatures, 
a field which has so far received little attention. The fact that 
the emission and absorption properties are conditioned solely by 
the surface of the material has an important practical bearing, 
and we would suggest that the Author, in extending his work, 
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should examine not only the oxides and compounds forming the 
basis of refractory materials, but also the products which develop 
on the refractory surface during service. The emission charac- 
teristics of the glazed surfaces produced on furnace linings—e.g., 
from slag attack—may well prove to be significantly different from 
those of the original material. In addition, the few available 
data on refractory materials show that the emissivity may be 
considerably modified by the presence of a relatively small amount 
of impurity, and we therefore hope that the Author will be able 
to extend his study of “‘activators” into the higher temperatures 
range of experiment. 

His demonstration that the anomalous thermal behaviour of 
beryllium oxide at high temperatures may be due to an abrupt 
change in thermal conductivity or infra-red emissivity is impor- 
tant. Data for refractories suggest that the thermal conductivity 
of crystalline oxides—e.g., magnesium oxide—and compounds 
—e.g., silicon carbide—decreases with temperature, but there 
does not appear to be any suggestion of an abrupt alteration; 
the electrical conductivity, on the other hand, increases gradually 
at low temperatures and rapidly at higher temperatures. Since 
the changes noted depend on the thermal history of the material 
under test, we wonder whether they might be associated with 
change of state when the material is heated—e.g., recrystalliza- 
tion—and whether such changes would be observed in substances 
which had been stabilized by previous heat-treatment. 

Professor D. T. A. Townend (Leeds) wrote: I think I should say 
at the outset that it has been both a pleasure and a privilege to 
have Mr. E. C. W. Smith at Leeds University working on 
fundamental problems of such great interest and importance to 
all those concerned with the development of the theory and 
practical application of the varied phenomena associated with 
gaseous combustion. 

In these days of rapid scientific progress, one becomes more 
and more conscious of the inadequacy of our present system of 
training; for men are still educated along rigid lines and placed 
in watertight compartments whether styled engineers, chemists, 
physicists, metallurgists, and so on, with all the special sub- 
divisions. Science knows no such demarcations, however, and 
he who would take us furthest must himself become expert in 
wide fields. The subject of the Report obviously calls for 
unusual width of outlook and approach, and the progress of 
the investigation has shown Mr. Smith to be admirably equipped. 

I am sure the review which the Report contains of the field in 
which he is engaged will be generally most helpful. It will be 
apparent also that Mr. Smith has lost little time in assessing the 
present state of knowledge and in sorting out those particular 
features the further exploration of which is crucial to further 
progress. Further, his establishment of (a) the real existence 
and importance of “luminosity” effects at temperatures below 
that necessary to induce normal incandescence, together with 
the fundamental importance and reality of activating agents, 
and (4) the abnormal variations in the emissivities of refractory 
materials at high temperatures, are both starting-points from 
which considerable advances will undoubtedly be made before 
very long. 

The former is obviously linked up with the fundamental 
combustion processes concerned—for example, the probable 
emission of short-wave radiation of high energy—thus the 
analogy with fluorescence, or alternatively the part played by 
highly energized species, whether atoms, free radicals or hot 
molecules. Further, the activating influence of foreign materials 
would appear to be concerned with the distortion of the crystal 
lattice of the ground substances, thus providing also an interest- 
ing link with the well-known promoter action of such materials 
in catalysis. 

The high temperature observations appear to lie in a different 
category; and when substantiated and analysed, they are going 
to be of obvious importance in all fields where incandescent 
refractories are employed. 

Mr. Smith has told his story in such an unassuming way that 
I think there is a possible risk .of the reader’s overlooking the 
ingenuity with which he has made this preliminary exploration 
of his subject. In this connexion, perhaps I may draw attention 
to one matter—namely, the determination of the respective 
temperatures of the heated black and white oxides by means 
of specially constructed thermo-junctions composed of wires 
of no more than 0.001 in. thickness. A moment’s reflection 
will bring home the patience and skill needed to effect tempera- 
ture measurements by such means. 
(Continued on p. 69) 
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To the scientific investigator the further development of both 
the high and the low temperature fields is full of fascination. 
Both also hold out possibilities of practical application; in 
particular the close contact already effected between Mr. Smith, 
Dr. A. L. Roberts, our Lecturer in Refractory Materials, and 
Mr. D. C. Gunn, of the Yorkshire Industrial Centre, augurs well 
for the investigation of related problems associated with the 
design of gas-heated furnaces. 


POTENTIAL ENERGY 


DISTANCE BETWEEN THE H NUCLEI 
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Professor M. G. Evans (Leeds) wrote: The work described 
in this Report raises some very important problems in the 
mechanism of luminescence. One striking feature of the 
results is the close correspondence between the spectre of the 
light emitted by the solids when activated by the oxy-hydrogen 
flame and the light emitted by the same solids activated by 
ultra-violet or X-ray irradiation. The work shows that this 
activation process cannot be thermal because the temperature is 
much less than the black body temperature corresponding to a 
similar intensity of luminescence. Indeed, it has been shown 
by M. G. Evans, H. Eyring and J. F. Kincaid* that there is a 
thermodynamical restriction on the quantum efficiency of 
luminescent reactions. These authors have considered a typical 
case of a mole of mercury atoms in the metastable 6°P, state in 
the presence of a foreign gas. By collision with the foreign 
gas molecules two transitions are possible: (a) activation of the 
6°P, atoms to the excited state 6°P, from which, by emitting 
the resonance line, these atoms can fall down into the ground 
state 64S,, and (b) de-activation from the metastable state to 
the ground state 61S, by collision with the foreign gas mole- 
cules, a process which will not involve the emission of radiation. 
In this case the energy difference between the metastable and 
the ground states will be degraded into the thermal energy of 
the foreign gas molecules. In such a process the second law 
of thermodynamics places an upper limit on the efficiency of 
excitation from the metastable to the upper excited state, and 
consequently upon the efficiency of radiation from this upper 
excited state. This can be expressed as 


Ne / AF 
NN. EB 


where ( F is the decrease in free energy in the luminescent step, 
E is the energy per Einstein of the quanta which are emitted, 
and 7 is the photon yield. It is seen from this expression that 
when A F > E then thermodynamics place no restriction on 
the quantum yield. A more likely mechanism for this chemi- 
luminescent change is one involving a chemical reaction occurring 
on the surface of the luminescent solid. It is well known that in 
certain chemical reactions equi-partition of the energy of reaction 
between the various modes of motion of the reaction products is 
not necessarily achieved. A striking example of this is found 
in the reaction between chlorine atoms and sodium molecules. 


Na + Cl, —-> NaCl + Cl. 


In this case practically the whole exothermicity of reaction is 


* F. Chem Physics, 1938, 6, 349. 
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concentrated in the vibration of the NaCl bond, and the vibra- 
tional excitation energy can subsequently be transferred as 
electronic excitation to a sodium atom. The appearance of 
the heat of reaction as vibrational energy in the NaCl bond 
can be accounted for because the NaCl molecule is formed at a 
very large inter-nuclear separation, that is, it is virtually formed 
in a highly extended or vibrationally excited state. 

The whole problem of chemi-luminescence is really identical 
with the problem of quenching of fluorescence, this latter 
reaction being the reverse of the former. It is well known that 
hydrogen molecules are very efficient quenching agents of 
excited mercury atoms and we are not surprised, therefore, to 
find that the re-combination of hydrogen atoms in the presence 
of a mercury surface lends to a luminescent reaction, the emitted 
light being the resonance line of the mercury atoms. This case 
might be very close to the work which has been described by Mr. 
Smith, and from that point of view it is worth while examinin 
this luminescent reaction more closely. The quenching reaction 
for excited mercury is 


Hg* + H. —> HgH + H. 


and from a study of the energetics of this reaction it is found 
that it can occur with a very small activation energy and is 
practically thermally neutral. This means that the reverse 
reaction can also occur with an activation energy practically 
identical with that for the forward reaction. In the experiment 
quoted above, the re-combination of the hydrogen atoms on 
the mercury surface may occur in two different steps: 


dj) Hg + H —> HgH 
(2) HgH + H ——> Hg* + Hz. 


This latter step will lead to the formation of excited mercury 
atoms which can then radiate the resonance radiation. Thus 
we have a case in which a chemical reaction is leading to lumi- 
nescense identical with that which would be given by the irra- 
diation of mercury vapour by ultra-violet light. The luminescence 
of solids arises from the presence of mobile electrons in the irra- 
diated solid, which at definite points in the solid lattice, usually 
associated with the impurity centres, can fall down into lower 
atomic energy levels and emit a characteristic radiation. Thus 
the whole solid plays the part of a macro atom, and excitation 
of the solid is equivalent to excitation of the mercury atom in 
the above example. It is therefore quite conceivable that the 
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recombination of hydrogen atoms on the macro atom (that is, 
the solid) may lead to a process identical with that described 
above. 

The energy diagram, fig. A, shows the potential energy 
levels for the initial, excited and ground states for the quenching 
or excitation of mercury atoms in the presence of hydrogen. 
The efficiency of the luminescent reaction will be governed by 
the probabilities of the initial state i passing over the activated 
state X into the excited state E as compared with the dissipation 
of thermal energy leading directly to the ground state. A 
similar diagram could be constructed for the re-combination 
of hydrogen atoms in the presence of a luminescent solid (see 
fig. B). (The light emitted by the solids worked on by Mr 
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Smith is, in general, of smaller energy than the energy available 
from the re-combination of hydrogen atoms.) On the basis 
of this mechanism the preheating of the solid which is necessary 
before the luminescence reaches its maximum intensity is readily 
understood. In order that the system Hg. . .H or (solid) 
H . . . H should pass over into the excited state Hg* + H, or 
(solid)* + H; (from which the emission state can occur), the 
system has to pass over the potential energy barrier marked X 
in figs. A and B. This requires an activation energy Q. 
The rate of forming the excited state and hence the rate of 
emission or intensity of the emitted luminescence will depend 
upon Q and the temperature through a factor e 2/RT and the 
preheating is necessary to enable the system to surmount the 
activation energy barrier. It may well be that in the oxy- 
hydrogen flame other radical re-combinations, for example, 
H + OH or OH + OH, which are sufficiently energetic to 
excite the mobile electrons of the solids, lead to an excited solid 
state which can subsequently radiate its characteristic line. 
Indeed, the poisoning effect which has been observed on intro- 
ducing carbon monoxide into the flame seems to point to some 
radical re-combination reaction on the surface as the activating 
mechanism for the excitation of the solid. 

The views expressed here are at present rather speculative, 
but they do indicate the type of process which, on a priori 
theoretical grounds, one would consider to be possible. The 
problem presents many interesting aspects both from the 
theoretical point of view and from the practical point of view. 
If once the mechanism of activation could be established it 
should be possible, from our knowledge of the energetics of 
chemical change, to predict what types of chemical reaction or 
radical re-combination would be most efficient in bringing 
about the luminescence of the solid. 

Mr. L. T. Minchin (Gas Light & Coke Company) wrote: 
This Report—and the work described therein—must represent 
one of the most valuable single contributions to the general 
body of scientific knowledge yet contributed by the Institution. 
Yet, although the phenomena it describes may have incalculable 
results for physics generally, it also remains true that such 
developments may easily be of great value to the Gas Industry. 

When I had the privilege of drawing attention to this pheno- 
menon at the Faraday Society’s Symposium on Luminescence 
in August, 1938, most of the acknowledged authorities on 
luminescence were sceptical of its reality, so that the publication 
of the present Report may be said to signal the re-discovery of 
the excitation of luminescence by flame. The three spectro- 
graphs, Nos. 7, 8, and 9 in fig. 7, represent the clearest evidence 
I have yet seen for the existence of this phenomenon. 

The story of the researches of the late Professor Nichols is a 
sorry one. At least half of the numerous experimental results 
published in sixteen papers over the period from 1920 to 1933 
were useless because of the careless way in which he measured 
the temperature of the material he was examining, and neglected 
the effect which thermal emissivity was bound to have on the 
temperature. In 1938 I drew attention to this weakness, and 
Mr. Smith’s experiments now show quite clearly that, as I 
anticipated, most of Professor Nichols’s sensational results were 
quite incorrect. The substances which he thought to have an 
emissivity of greater than one were simply at a higher tempera- 
ture than the black radiator in the same flame which he was 
using to measure the temperature. One rather strange feature 
emerges from this, however—that Welsbach mixture, which has 
radiation characteristics which enable it to attain an exception- 
ally high temperature in flame, was not thought by Nichols to 
show ‘‘candolumiinescence.”’ 

I still feel that the Welsbach mantle has not yet given up all 
its secrets, though it may be forced to do so if Mr. Smith is able 
to continue his researches. For instance, it is known that the 
mantle greatly reduces the volume of a gas flame, an action 
which indicates that the mantle fabric has considerable catalytic 
action, in reducing the time taken to complete the combustion 
process. This would appear to be due to a similar mechanism 
to that by which the ‘‘candoluminescent’’ substance releases 
the excess energy from flame particles and thereby gives rise 
to luminosity. Clearly the relation of the two phenomena to 
one another is still somewhat obscure. 


The Author’s Reply 


Mr. E. C. W. Smith, in reply, wrote : I wish to thank Pro- 
fessor Townend, Mr. Gunn, Dr. Roberts, and Mr. Minchin for 
their appreciation of the subject matter of this Report. It is 
also very pleasing to receive a contribution from Professor 
Evans, the more so since the phenomenon of ‘“‘candolumi- 
nescence” is concerned with fields in which his own work has 
been of the greatest importance. 
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The point emphasized by Professor Townend that the work 
on “‘candoluminescence’’ may be expected to throw some light 
on the initial and fundamental processes of combustion is 
obviously of great importance. For it is with regard to these 
initial processes, the primary elementary reaction of the mole- 
cules of combustible and oxygen, and the disposition of the 
resulting energy of reaction, that our knowledge is most deficient. 
The secondary stages of combustion and the equilibria govern- 
ing the final products are now quite well understood, but the 
initial processes remain largely a matter of theoretical con- 
jecture. The suggestion that the activating influence of foreign 
materials in the crystal lattice may be connected with the pro- 
moter action of similar materials in catalytic processes is valu- 
able. It seems obvious now that the luminescent phenomena 
associated with such impurity centres are but one facet of a much 
more generalized field. Thus, in metallurgy, the preparation of 
samples of magnesium of extremely high purity has shown that 
these materials have physical properties quite different from 
those which were formerly associated with magnesium metal, to 
an extent which is causing the metallurgist to doubt whether 
he has yet examined the properties of a single pure metal. 
Perhaps it is not too much to suggest that the chemistry, physics 
and metallurgy of the next twenty years will be largely con- 
cerned with the effects of these ‘‘trace’’ impurities. 

Of the possible mechanisms for the process envisaged in the 
Report, Professor Evans considers that the most likely is that 
of the combination of atoms or radicals at the surface of the 
solid material, the energy of reaction being taken up by 
the solid and subsequently emitted as radiation. The case of the 
emission _of the resonance radiation of mercury atoms conse- 
quent upon the re-combination of hydrogen atoms at a mer- 
cury surface is probably unique, in so far as it is the only case 
of such a phenomenon in which the mechanism has been com- 
pletely elucidated. The parallel which is drawn between this 
case and that of the activated crystal, behaving as a “‘macro 
atom” is obviously a very close one, and it will be noted that 
the suggested explanation takes account of the small degree of 
preheating which is necessary for the production of the lumi- 
nescence. 

As stated in the conclusion to the Report, experiments are 
envisaged in which free atoms and radicals will be produced in 
electrical discharges and allowed to impinge on the surface of 
the activated material,.the temperature of the solid meanwhile 
being varied by electrical heating. These experiments should 
clearly resolve the question as to whether this suggested 
mechanism is in fact responsible for the observed luminescence. 

With regard to the remarks of Mr. Gunn and Dr. Roberts, on 
the subject of the ‘Cox combustor,” it is agreed that any prac- 
tical application of these substances might well employ a ““burner”’ 
having somewhat this form, but it is not apparent that the use 
of the commercial article in the present experimental investiga- 
tion of the quality and quantity of the emitted radiation would 
present any advantages over the supports used, since these 
are essentially miniature surface combustion units. 

While there is so far no experimental evidence for the exten- 
sion of candoluminescent radiation to the infra-red region, 
theoretical considerations suggest that it may in fact be observed 
in the near infra-red, and, as Mr. Gunn and Dr. Roberts suggest, 
such an Observation would be of considerable importance in 
heating processes, and probably also in the problem of securing 
the ideal distribution of radiation for maximum ‘comfort’ 
considerations in gas fires. 

It is also agreed that the whole field of the emission from 
incandescent refractory materials, and its application to “‘pene- 
trative” heating, has received inadequate consideration, and 
that any future examination of these properties should be 
extended to cover actual samples of materials used in practice, 
and as nearly as possible under service conditions. One perti- 
nent example may perhaps be quoted. The emission from the 
surface of a porous material containing numerous cavities 
would obviously show some similarity with that of a black 
body, since these cavities would approximate more or less to the 
experimental realization of the perfectly black body—an enclo- 
sure at a uniform temperature viewed through a small aperture. 
If such a surface were coated with a glaze resulting from slag 
attack, the emission would then show the “selective” charac- 
teristics associated with this glaze. 

The point with regard to the anomalous behaviour of the 
thermal and electrical conductivities of magnesium oxide and 
silicon carbide was previously unknown to me, and I thank 
these contributors for bringing it to my notice. 

Some of the results obtained by Nichols suggest the importance 
of preliminary heat treatment, and it seems very probable that 
many of these phenomena are greatly conditioned by the previous 
thermal history of the sample. 
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Gas Products 


The London Market 


April 7. 

Prices of Tar Products in the London Market 
remain to-day unchanged. They are as 
follows: Pitch nominal; creosote 43d. to 5d. 
per gallon; refined tar is 33d. to 4d.; pure 
toluene under the Ministry of Supply Toluene 
No. 2 Order is 2s. 5d.; pure benzole is 1s. 10d.; 
95/160 solvent naphtha is 2s. 3d. to 2s. 6d.; 
and 90/160 pyridine about 13s. 6d.; all per 
gallon naked; refined crystal naphthalene £23 
per ton in bags; all ex Makers’ Works. 


The Provinces 
April 7. 

The average prices of gas-work: | - ducts 
during the week were: Pitch and Cru:'> car,* 
Toluole, naked, North, 1s. 10d. (controlled by 
the Control of Toluene No. 2 Order, July 5, 
which fixes the maximum price at which this 
material may be sold). Coal tar, crude 
naphtha, in bulk, North, 10d. to 11d. Solvent 
naphtha, naked, North, Is. 9d. to Is. 10d. 
Heavy naphtha North, Is. 6d. to Is. 74d. 
Creosote, ex works, in bulk, North, liquid and 
salty, 44d. to 43d.; Scotland, 44d. to 43d.; 
low gravity, 44d. to 43d. Fuel Grade, 4d. to 
44d. Carbolic acid, 60’s, 3s. 74d. to 3s. 9d. 
Naphthalene, £12 to £15. Salts, 70s. to 80s., 
bags included. Anthracene, “A” quality, 44d. 
to 43d. per minimum 40% purely nominal. 
Heavy oil: Unfiltered anthracene oil (min. 
gr. 1,080), 5id. to 54d.; filtered heavy oil 
(min. gr. 1,080), 53d. to 6d.; heavy anthracene 
oil gr. less than 1,080, 6d. to 64d. 

* In regard to pitch and crude tar prices we would 


ask readers to refer to the editorial note in our issue 
of Sept. 4, 1940, p. 404. 
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Prices 


Tar Products in Scotland 
Giascow, April 5. 


On the whole there has been more activity in 
the market, but prices generally are unchanged. 


Refined tar is now being scheduled for 
forward delivery with home price at 44d. to 
43d. per gallon. Inthe export market supplies 
can be secured at 34d. to 34d. per gallon, both 
f.o.r. naked. 


Creosote oil continues to find a ready outlet 
at the following prices: Specification oil, 5d. 
to 54d. per gallon; low gravity, 6d. to 64d. per 
gallon; neutral oil, 53d. to 6d. per gallon; all 
ex Works in bulk. 


Cresylic acid is well maintained with values 
as under: Pale, 99/100%, 2s. 3d. to 2s. Sd. per 
gallon; Pale, 97/99%, 2s. 2d. to 2s. 4d. per 
gallon; Dark, 97/99%, Is. 10d. to 2s, per 
gallon; all ex Works in buyers’ packages. 


Crude naphtha remains steady at round 
64d. to 74d. per gallon ex Works in bulk? 
according to quality. 


Solvent naphtha: 90/160 grade is Is. 84d. 
to Is. 9d. per gallon and 90/190 Heavy Naphtha 
is ls. 44d. to 1s. 54d. per gallon. 


Pyridines are difficult to move with values 
called about 15s. per gallon for 90°160 grade 
and 17s. per gallon for 90/140 grade. 





Gas Stocks 


The naval victory in the Mediterranean gave 
markets a good start last week. Home rails 
and leading industrials benefited, and although 
the early rises were not all maintained, espe- 
cially among British Funds, the tone continued 
bright until Thursday. On Friday came the 
news of the evacuation of Benghazi, the 
uncertainty regarding Nazi action against 
Jugo-Slavia, and of the close approach of the 
Budget, any of which were sufficient to subdue 
markets. British Funds closed fractionally 
jower—24% Consols being $ down at 78. 
Business in home rails tailed off, industrials 
weakened, while oils and Kaffirs became easier. 


The volume of business in the Gas Market 
was not quite so heavy last week but prices 
were well maintained, and it will be seen below 
that a few fixed-interest stocks hardened from 
2 to 3 points, while the only fall of note 
occurred at the Provincial Exchange, where 
Sheffield ordinary reacted 2} points to 110. 


and Shares 


The dates of the postponed Annual General 
Meetings of the Metropolitan and some of the 
Suburban gas companies appear elsewhere in 
this issue. Apparently the business at these 
meetings will be confined to elections of 
directors and auditors and no accounts will 
be presented. 


The following is a list of gas stocks and 
shares the prices of which changed during the 
week ending Thursday, April 3: 


OFFICIAL LIST 


Commercial, 5 p.c. Deb. ... “ ; 87—92 +2 

Gas Light, 3 p.c. Deb. Ewe pre «| 73—78 +2 
South Met., 4 p.c. Pref... oa .| 55—65 | —23 

3 pe. Ded. _... saa . | 63-68 +2 

Tottenham, is gece... fot 80—85 +2 

p.c. Deb. acts 78—83 2 

Wedlinadin 5 p.c. Deb. . ra | 95—100 +3 


SUPPLEMENTARY LIST 
Romford, 4 p.c. Deb. (x.d.) 


PROVINCIAL EXCHANGES 


Newcastle & Gateshead units... .. | 17s.—18s.| +3d, 
Sheffield ord. _ oa oan | LO9—TIE | —2$ 


. 77—82, Mar.31 | 
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ANNUAL 


At the Annual Meeting of the Company held at The Incorporated 
Accountants’ Hall, Victoria Embankment, London, W.C., on April 3, 
1941, in the unavoidable absence of Sir C. Herbert Smith, the chair 
was taken by Mr. J. F. Davies, the Deputy Chairman. 

Mr. J. F. Davies said: I assume that in accordance with the usual 
practice you will wish to take the Annual Report and Accounts as 
read. 

From the Profit and Loss Account you will see that the Income from 
Subsidiary Companies, together with Transfer Fees and Bank Interest, 
amount to £117,969, compared with £133,878 for the previous year. 
The reduction of £15,909 is more than accounted for by the increased 
rate of Income Tax and by additional expenses—for War Risks Insur- 
ance of Stocks, cost of maintaining our A.R.P. arrangements, and 
payments to the married men of our staff serving with H.M. Forces. 

As was mentioned last year, it is our practice to reserve in the 
Accounts the amount of Income Tax which will be payable on the 
profits of the year. Therefore in arriving at the 1940 profits, Income 
Tax has been reserved at 8s. 6d. in the £, whereas for 1939 the Income 
Tax Reserve was calculated at 7s. 6d. in the £. 

The balance of Profit brought forward from last year is £140,392. 
Adding to that figure the amount of Net Income for the year, there is a 
total of £258,361 from which is deducted the Interim Dividend on 
Preference Stock paid last October, leaving the balance of profit 
available at £239,602. 

From the Directors’ Report you will see it is proposed to pay the 
half-yearly Dividend on the Preference Stock and a Dividend of 6% 
less Tax on the Ordinary Stock for the year. These Dividends will 
absorb £96,818, leaving £142.784 to be carried forward to next year. 
The carry-forward figure is thus increased by £2,392 compared with 
the amount last year. 

If you will now look at the Radiation Balance Sheet, the 
principal items on the Assets side are Investments in Subsidiary 
Companies and amounts owing by those Companies, a total for the 
two items of £3,735,085. That is the cost of our interest in the Sub- 
sidiary Companies, and details as to how the amount is represented by 
Assets and Liabilities of the Subsidiary Companies are given in the 
printed Accounts. 

I suggest that no comment is necessary on the remaining items on 
the Assets side; as regards the Liabilities side I have already com- 
mented on the proposed Dividends and the Profit and Loss balance 
carried forward. 

Turning to the Statement of Combined Assets and Liabilities of the 
Subsidiary Companies you will notice that on the Assets side the 
Buildings and Plant amount to £1,177,478—a decrease of £25,960 
compared with the last Accounts. These Assets have been kept in 
good condition, and the usual full depreciation allowances for the 
year have been written off. 

The next two items on the Assets side of the Statement, Stocks and 
Debtors, are greater this year by £417,000, and it is perhaps unneces- 
sary for me to say that these Assets have been valued conservatively 
as in the past. The further working capital of £417,000, required to 
finance these additions to Stocks and Debtors, has been obtained 
partly by reducing our cash balances and realizing Investments, and 
partly by some expansion in the credit for materials supplied. Actually 
the total of the Stocks, Debtors, Investments and Cash, less the 
amount of the Sundry Creditors, is £15,000 more than the correspond- 
figure of the Net current Assets a year ago. 

The second and third items on the Liabilities side of the Statement 
correspond to the first two items on the Assets side of the Radiation 
Balance Sheet, to which I have already referred. 

The final item on the Liabilities side is the total of the balances 
remaining to the credit of the Profit and Loss Accounts of the Sub- 
sidiary Companies. This total, £567,331, is after provision for 
Taxation and the Dividends paid to Radiation for the year 1940. The 
total of these Profit and Loss Balances is £3,314 greater than a year 
ago. 

It was mentioned at the Annual Meeting last year that the outbreak 
of hostilities had interfered with the production of our Domestic 
Goods, particularly ‘“‘“Regulo’’ “‘New World’ gas cookers, “High 
Beam”’ gas fires and other Radiation specialties. 

The need to conserve the country’s resources, both in men and 
material, in connection with the great national effort has been stressed 
by the Government, and in accordance with that policy the production 
of all goods which can be regarded as non-essential has been con- 
siderably restricted. Our output of gas-heated domestic appliances 
has of necessity decreased still further during the past year, and to-day 
the manufacture of our specialties is down to a minimum. Although 
we are unable to satisfy the present demand for “‘Regulo” ‘‘New 
World”’ gas cookers and our other gas appliances, there is evidence 
that later on, when we are able to manufacture freely, the demand for 
our appliances will be considerable, and we are planning accordingly. 

There are over two million ‘“‘“Regulo” “‘New World” gas cookers in 
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daily use, and, during these difficult times when domestic help is 
limited, householders thoroughly appreciate the value of so perfect 
an appliance as this cooker. 

The same remarks apply to the usefulness and comfort obtained 
from ‘High Beam” and other Radiation gas fires, which are serving 
in tens of thousands of homes. : ! ; 

Although we cannot manufacture our domestic gas appliances in 
such quantities as previously, our trade in heavy-duty cooking equip- 
ment has grown considerably. Large cooking apparatus is being 
ordered for hospitals, canteens and for centres where communal 
feeding becomes necessary or desirable. ; 

Development of Radiation large cooking equipment during the 
past twelve months has taken place along the lines determined by 
present-day needs. The usual Radiation high standard of manu- 
facture is maintained in producing this special equipment, and it is 
generally recognized that our resources are such that no kitchen or 
canteen installation is too great a problem for us. Our technicians 
plan the whole scheme, collaborating closely with the architects on the 
structural aspects of the building; we erect the apparatus on site; 
we arrange for the inclusion of the necessary services ; act as engineers- 
in-charge of the installation, and deal with the mechanical ventilation 
and heating. 

As a result of the Factories Act (Canteen) Order, 1940, there is a 
considerable and growing demand for our large cooking equipment 
for smaller factories, which have not previously made special cooking 
provision for the convenience of their workpeople. _ 

This heavy duty apparatus can be supplied for tise with gas, steam, 
solid fuel, or hot water under pressure—as may be required. In 
addition to the cooking and heating apparatus we arrange for the 
supply of such additional equipment as kitchen furniture, refrigerators, 
dish-washing, and other labour-saving machines. 

The specialized products of our ‘‘Yorkist’’ Foundry and also of our 
Eagle Range Foundry are known the world over and, I am pleased to 
say, have served present-day special requirements in a quick and 
thorough manner. y 

You will know that in connection with our ordinary business we 
are large ironfounders. Cast iron has, of course, great possibilities, 
and the ability of the better equipped and managed foundries such as 
those in our organization to produce high-grade material which can 
be used in place of steel or non-ferrous metals for a variety of purposes 
will prove a great national asset. Cast iron for the most part is pro- 
duced from ores native to this country, so that it will not only be 
economical but also more productive from the country’s point of view 
when the greatest possible use is made of this material. The use of 
products from home materials results in a saving in cargo space and, 
what perhaps is equally important, a saving in foreign exchange; 
we know that a great deal of thought has been and is being given to 
this matter. : 

Reference was made last year to our special ‘‘Radiron.’’ I would 
say that this iron is being supplied in a number of grades suitable for 
many purposes, and we have produced general engineering castings 
of the highest quality. 

Several of our London offices and showrooms have of necessity— 
and owing'to various causes—been closed, so that for the time being 
most of the London Offices of our Associated Companies are together 
at one address, No. 7, Stratford Place, London, W.1. 

As regards the Company’s trading during the present year it is not 
possible to make a forecast. Our first attention must be given to 
ensuring that we do all we can to assist in meeting the country’s needs. 

You will remember I referred earlier to the additional expenses we 
had to meet in 1940 for War Risks Insurance, maintenance of our 
A.R.P. arrangements, and payments to the married men of our staff 
serving with H.M. Forces. We estimate that in 1941 the cost will be 
twice as great as in 1940. 

The past year has been a time in which those occupying responsible 
positions in our organization have been subjected to considerable 
strain, and I cannot conclude without taking the opportunity of thank- 
ing the Officials, Staff, and Workpeople for their loyalty, and express- 
ing appreciation for the splendid manner in which all concerned are 
“sticking to their job’ and gladly sacrificing their leisure. Also | 
would mention that our Staff and Workpeople are taking a keen 
interest in the National Savings Groups which have been formed by 
our various Works; in the aggregate these Groups have invested a 
considerable sum of money in National Savings Certificates. 

I now have formally to move: 

‘“‘That the Directors’ Report and Accounts for the year ended 
31st December, 1940, as presented by the Directors, be received 
and adopted, and that Dividends be declared as follows : Dividend 
at the rate of 6% per annum, less Income Tax, for the half-year 

to the 31st December, 1940, on the 6% Cumulative Preference 
Stock ; and a Dividend of 6%,'less Income Tax, on the Ordinary 
Stock for the year to the 31st December, 1940.” 
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